Background: Surgical site infection (SSI) after a Cesarean section (CS) increases maternal morbidity and medical costs. No data regarding the epidemiology of SSI after CS are available in settings operated by Médecins Sans Frontières.
INTRODUCTION
Post-operative surgical site infections (SSI) rate is considered a key indicator of the quality of surgical and post-operative care performed by hospitals (1) . The occurrence of SSI is associated with an increased morbidity, mortality and costs of healthcare (2) . The routine use of surveillance systems for infection and reports of SSI rates to surgeons have contributed significantly to the reduction of the incidence of SSI and to the improvement of patient care (3, 4) .
However, the magnitude of the problem is probably underestimated, since 19% to 65% of SSIs are first diagnosed only after a patient's discharge from the hospital (5-7), including in obstetrics and gynaecology patients (8, 9) . To be accurate, the surveillance of SSI should be performed not only in-hospital but also outside the traditional hospital setting in order to clearly estimate the real incidence of post-operative SSI (10) . With the increased financial pressure to shorten post-operative stays and to perform surgical procedures in outpatient clinics, it may be expected that an increasing number of SSIs will be detected only after hospital discharge.
Several surveillance methods have been proposed to detect post-discharge SSI. These include routine direct wound examination, out-patient chart review by a trained professional, surgeon-reporting by mail or by survey, patient reporting by mail or telephone and microbiology data (4, 8, 11 ). However, a systematic review of the methods used to identify SSI following discharge from hospital concluded that existing studies on the subject have so far failed to identify a valid, reliable method for identifying such infections during the post discharge period. On a local level, the method used to identify post discharge SSI is likely to depend on existing resources, on the objective of surveillance and on the nature of the data routinely available (12) . Due to human, logistical or environmental constraints, such costly and time-consuming efficient methods pose a real challenge in resource-limited settings (13) .
Information on strategies matching available resources in developing countries is scarce (14) .
Moreover, to our knowledge, there is no published data on the effectiveness of SSI surveillance in programmes run by non-governmental organizations such as Médecins Sans Frontières (MSF). The purpose of this study was to conduct a combined in-hospital and postdischarge surveillance in obstetric patients, in order to identify cases of SSI and to document associated pathogens in a Haitian hospital run by MSF.
MATERIAL AND METHODS
The study was carried out in a 43-bed maternity ward hospital run by MSF, located in As a routine, all patients undergoing Cesarean section received prophylactic antibiotic therapy (Cephazolin 1.0 g given intravenously just after cord clamping).
RESULTS
A total of 1605 deliveries were performed during the study period, 1082 (67%) by the vaginal route and 523 (33%) by Cesarean section. In-hospital surveillance was performed on all patients. Post-discharge examinations were done on 523 (100%) of the 523 Cesarean section patients. A total of 319 (61%) patients returned to the outpatient clinic for post-discharge surveillance during the first week after discharge. The incidence of SSI in Cesarean section detected by in-hospital surveillance was 1.5% (8 cases). All of them were detected during post-discharge period. Median hospital stay was four days while median elapsed time between CS and SSI diagnosis was 12 days. The proportions of lost to follow-up rates were 39%, 57%, 89% after seven days, 15 days, and 30 days, respectively. All SSIs detected were restricted to superficial sites. Ninety-five per cent of the infections were detected between the 10 th and 15 th day after hospital discharge. The most common pathogen isolated was
methicillin-resistant Staphylococcus aureus (MRSA) [4 cases]. Other isolated pathogens included Escherichia coli, Klebsiella pneumoniae, Enterococcus faecalis, Acinetobacter baumanii, Morganella morganii and Pseudomonas aeruginosa. Multiple pathogen infections
were found in four cases.
DISCUSSION
The results of our investigation clearly highlight the important differences between inhospital and post-discharge surveillance for detecting SSI in the obstetric population.
The high incidence of SSIs following Cesarean section after discharge reported also in other studies indicates that failing to conduct follow-up evaluation of these patients necessarily results in a substantial miscalculation of the real SSI rate. Compared to a global estimation of SSI in resource-limited settings (15) . There is little doubt that SSI rates are under-estimated in our study. Some infected patients might not have returned for follow-up due to socioeconomic limitation; finally some of them might have seek care to private physician's sector.
However, we believe high quality of nursing care contributed to the low SSI rate reported. In our study population, most of the SSIs were detected between the 10 th and 15 th days after hospital discharge. Therefore, the 30-day period of surveillance for SSIs suggested by CDC appears to be more than is necessary for obstetrical patients.
Our findings confirm the need to perform some type of post-discharge surveillance to detect SSIs. However, the best way to conduct the post-discharge surveillance in resourcelimited countries is not clearly established. The ideal methodology should not be timeconsuming and should be cost-effective and have high sensitivity and specificity. Using follow-up cards and mobile phone technology, the purulent discharge criterion to diagnose non-obstetrical SSI after discharge yielded a sensitivity of 83% and a specificity of 100% in a Cambodian hospital (14) . Although no consensus has yet been reached on the best Infection after C-section 6 methodology for implementing post-discharge surveillance, telephone contact would appear to represent a low-cost technique that requires minimal resources. Nevertheless, some studies reported a low positive predictive value (30%) for diagnoses made according to patient telephone reports, although the negative predictive value was high (98%) compared with diagnosis made by an infection control nurse through direct examination of the surgical incision in the patient following discharge from hospital (16) .
In a challenging context with limited resources, physicians in this Haitian hospital strongly adhere to the current MSF guidelines recommending/prescribing systematic shortcourse narrow-spectrum prophylactic antibiotics before skin incision. We found an As the hospital program was about to close the study duration was restricted to seven months and the expected sample size of our study was not sufficient to explore the potential risk factors for SSI following C-section.
CONCLUSION
Surgical site infection surveillance in such resource-limited settings proved to be challenging.
Adequate, culturally acceptable, and innovative procedures after discharge to assess the wound healing process of patients should be implemented to optimize post-discharge followup of patients after C-section. Post discharge follow-up rate may be increased by reimbursement of transportation fees. In addition to surgical complication follow-up, a postsurgery visit scheduled at day 15 could be combined with a post-natal visit, which could provide the mothers with obstetric follow-up, contraceptive counselling and newborn care.
Post-surgery follow-up should also be routinely performed for other types of surgical procedures in Haiti, in accordance with the National Infection Control Programme.
